SUMMARY
Regional centres and countries where health services are limited commonly need to provide care to critically ill patients in the absence of formal intensive care facilities and trained staff. In Australia and New Zealand, geographical isolation forces remote hospitals to be responsible for the care of a critically unwell patient for a significant period of time. It is therefore important that the staff, frequently inexperienced junior doctors, can sustain the patient until inter-hospital transfer occurs. In order to meet this need and the needs of junior doctors starting intensive care training, the Basic Assessment and Support in Intensive Care (BASIC) course was developed by a group of intensive care specialists in Australia, New Zealand, Hong Kong and the United Kingdom. The majority of members of the international steering committee are Fellows of the Australian and New Zealand College of Intensive Care Medicine.
COURSE DESCRIPTION
The aim of the program is to improve the standard of care delivered by non-intensive care specialist staff to the critically ill. BASIC is not an intensive care training program for specialist intensive care practice or a surrogate for an advanced training program in intensive care. Rather, it is aimed at junior medical staff who may be rotating through acute care specialties or starting intensive care training. It also aims to assist senior nursing staff, career medical officers, paramedical staff and consultants from non-critical care disciplines who require additional skills and knowledge in the management of the intensive care patient.
The first course was conducted in Hong Kong in 2004 and subsequent courses were run in Hawke's Bay, New Zealand and Brisbane, Queensland since 2005. BASIC courses have since been established in Bahrain, Cambodia, the Peoples Republic of China, Fiji, India, Indonesia, Israel, Korea, Kuwait, Malaysia, Qatar, Saudi Arabia, South Africa, Syria, United Arab Emirates and the United Kingdom. In addition, a military version of BASIC has been run for the Australian Defence Force targeting medical, nursing and paramedical staff. The international steering committee oversees curriculum development, audit and research. There are no licence fees for use of course material and all courses are run on a notfor-profit basis. Tutors are not paid for their participation but travel expenses can be met where required. Ongoing development has been partially funded by unrestricted educational grants from Dräger Medical and Maquet. There was no company involvement in the development of the course content or teaching resources.
Each tutor is required to attend an entire BASIC course and to complete an instructor program whereby the philosophy behind BASIC is described, along with specific instruction in the principles of lecturing and small group teaching. In addition, the instructor program uses senior tutors experienced in BASIC to critique a concise version of lectures and skills stations which will be taught in a subsequent course by new tutors. Each tutor is provided with the participant evaluation of the course, including the specific assessment of their particular teaching sessions as well as the performance of all sessions. Specific participant comments are also made available, as well as participant performance in the pre-and post-course examination. Each course's program director has been approved by the BASIC Steering Committee. The course program director is responsible for ensuring that tutors have completed training and for the maintenance of the educational standards of the teaching faculty and keeping the program to time. A minimum faculty of six is required to run the course.
BASIC is a course conducted with the intention that in a relatively short time period, candidates are trained to identify the need for and provide initial support to the critically ill patient. The course has a particular emphasis on cardiorespiratory pathophysiology, mechanical ventilation, renal failure, neurological emergencies, severe sepsis, trauma and patient transport. Important concepts in nutrition, deep vein thrombosis and stress ulcer prophylaxis are also considered providing a knowledge base with respect to daily intensive care routines. Clinical reasoning and problem-solving skills in relation to interpretation of arterial blood gases and electrolytes are also developed. Advanced life support skills including cardiopulmonary resuscitation and defibrillation, airway support, intubation, vascular access and patient transport are reviewed in dedicated skill stations with special emphasis placed on mechanical ventilation.
Multiple teaching methods are employed. Precourse self-directed learning is essential, being facilitated by the provision of written and electronic resources at least four weeks prior to the course commencement. The breadth of the required learning was illustrated by performance on the pre-course web-based multiple choice examination. Access to pre-course examination was made available when course materials were delivered. The workshop, run over two to three days, consists of short lectures (20 to 30 minutes), practical skill stations (30 to 40 minutes), low fidelity simulations as well as small group interactive scenario-based sessions. Course lectures use a single tutor while the maximal number of course participants per tutor in the skill stations is six. The course teaching material does not rely on high fidelity simulation and therefore can be conducted in most hospitals with standard educational facilities. The participants have a summative assessment by a multiple choice exam which is case scenario based and emphasises clinical decision making. Participants evaluate the course using an objective survey tool.
The purpose of this paper is to evaluate the success of the BASIC course in improving specific assessable knowledge and satisfaction of participant expectations in Australia and New Zealand.
MATERIALS AND METHODS
The BASIC courses from Brisbane, Queensland and Hawke's Bay, New Zealand were assessed to define the early Australasian experience from 2005 until mid 2009. Both courses use local faculty comprising specialist intensivists, specialist emergency physicians, anaesthetists or senior registrars in intensive care. In order to maintain diversity, interstate national and international instructors are often invited.
Since November 2006 the Brisbane BASIC course has included five integrated advanced simulation scenarios. Consequently the contact period was extended to three days.
From implementation of the BASIC course in Australia and New Zealand, a database of participant performance was collated. This database was used to analyse the participants' demographics and the results of pre-and post-course examinations. The data collected from participant feedback was not collected similarly. As such, only the Brisbane data is presented.
A pre-course online 'open book' formative assessment of 41 multiple choice questions and a post-course "closed-book" summative assessment of 30 multiple choice exam questions were used to assess clinical skills developed though the course. The pre-course examination comprised factual questions with simple clinical scenarios while the final examination only used acute clinical scenarios which emphasised clinical decision making and investigation interpretation. The exams were developed and reviewed by the steering committee of BASIC with referencing back to course materials. Exams were also reviewed by local program directors for applicability in each country with minor changes made for local drug availability and resources.
The post-course exam results were analysed comparing the Brisbane and Hawke's Bay programs. Demographic data, course program and pre-course exam performance were assessed for their ability to predict final exam mark.
Participant feedback was acquired through a survey at the completion of the course using structured responses from five-point Likert scales for each component of the course as well as the overall conduct of the course. Unstructured free comments were also elicited.
Data was analysed using paired t-tests and KruskalWallis for continuous data. Categorical data was assessed using chi-squared or Fisher's exact test where analysis assumptions were met. The final exam score was analysed using forward multiple regression modelling with the model assessed for normal distribution, linearity and homoscedasticity.
RESULTS
Since Tables 2 and 3 . The pre-course open book examination result averaged 79% (95% confidence interval [CI] 78 to 80) and the post-course closed book exam was 64% (95% CI 63 to 65). A score of less than 50% was made by 16 participants (2.3%) on the pre-course examination and 127 (16%) on the post course examination. One hundred and sixteen participants failed to submit the precourse test and were excluded from the pre-course failure rate analysis.
Univariate and multivariate regression analysis were used to establish the predictors of post-course examination results (Table 4 ). The pre-course test result and the opportunity to perform advanced simulations positively predicted examination performance. Nursing staff examination results were lower than other participants. The model predicted 38% of the variance in post-course results and the assumptions of normality, homoscedasticity and linearity were met. However, there were few important differences between the final exam performance between participants in Brisbane and Hawke's Bay. The structured component assessment was made using a five-point Likert scale representing satisfaction, greatest at 5, and dissatisfaction, at worst, scoring 1 (Figures 1 and 2) . Both lectures and skill stations performed well in terms of participant satisfaction (Figures 1 and 2 General comments about the course conduct and content was assessed on a Likert scale with agreement with a given statement being least at 1 and greatest at 5 (Figure 3) . Candidate consensus opinion is in support of the course in its current format with respect to both content and conduct (Figure 3) . Importantly, all participants believed the course to be beneficial and that the general level of the program was correct. There was candidate ambivalence with regard to the amount of course material and the balance between practical and didactic sessions. The themes and general responses in the Hawke's Bay cohort were similar. Free comments were reviewed and important themes extracted. Of 205 written comments received, gratitude for the course quality was expressed (53%) but there was disappointment at the limited time for the acquisition of "such critical skills and knowledge" (40%). Requests for separate targeted lectures for nurses (5 from 15 nurses attending) were infrequent, but highlight a real or perceived learning style difference. This request for separation was reversed in the simulation environment, where nurses consistently wanted to be integrated into realistic emergency response teams or teams derived from the same originating hospital.
DISCUSSION
Critical care skills are not broadly available to a geographically disseminated population 1 . As such, local health practitioners may be required to provide initial support for such patients until transfer can be organised to a definitive care facility. In addition, new medical graduates are increasingly recognised as needing critical care skills upon graduation 2 . Consequently there has been an increase in the number of courses available to meet this need. This paper describes the outcomes of the BASIC course in Brisbane and Hawke's Bay. The program was designed to provide training to clinicians who infrequently needed to provide care to the critically ill. BASIC met this aim with 58% of participants attending from regional or rural areas. The course was generally well received with participants believing it should continue to be available. The end of course exam score was not improved compared to the pre-course exam. The failure rate was also higher in the end of course exam. However, the preand post-course examinations are not comparable. The pre-course exam tests individual pieces of knowledge in an open-book format designed to stimulate the participant to go to the manual and find the answer, raise awareness of deficiencies and in the process encourage reading of the pre-course material. The post-course exam is a summative assessment, designed to test correct application of knowledge and concepts taught. The pre-course exam predicts post-course exam results. This may reflect better preparation or motivation. Locally, we have had a similar experience with the results of the Society for Critical Care Medicine course. Here the difference between the pre-and post-exam in 271 participants completing 13 courses was only 3%, with 49% of participants worsening their scores and the proportion with less than 50% increasing from 1% to 3% (Ross Freebairn unpublished data). Performance on the final paper does vary internationally; Africa (n=24, mean 65% range 27 to 87%), East Asia (n=1494, mean 58% range 3 to 97%), Europe (n=291, mean 65% range 27 to 90%), Oceania (n=1481, mean 64% range 23 to 100%) and West Asia (n=276, mean 52% range 20 to 90%.
P=0.001 [Charles Gomersall unpublished data]).
Importantly, the majority of the participants felt they had learned a great deal from the course. The pitch of the content and the amount of material was judged to be appropriate. Participants believed the amount of didactic teaching was appropriate despite 14 lectures in the program. The increase in the course duration to three days reduced the feedback of that insufficient time had been provided for training.
The BASIC course was not designed to achieve clinical competency as an intensive care specialist or in crisis resource management. Rather, its aim is to provide an opportunity for specific learning in the principles of critical care management for those practitioners new to the area or required to provide this type of support infrequently. The assessment of understanding of the material was achieved using a multiple choice examination. Such a format was used to provide an efficient standardised approach for assessment across many countries, where both teaching and assessment resources are often limited. The questions are scenario-based and emphasise common clinical decisions that need to be regularly made in the early management of the clinically ill. Skill stations represent an initial phase of learning in a safe environment with many opportunities for revision and reinforcement.
Our analysis reveals the performance of participants in the BASIC course. Ideally, longer term assessment of knowledge retention would be useful. While such assessments are planned for future study, resuscitation courses predominantly targeting basic and advanced life support generally find significant skill deterioration within six months unless some form of refresher program is available [4] [5] [6] [7] [8] . This is especially so for practitioners where such need for resuscitation skills are not part of their routine clinical practice 9 . Importantly, the skills taught in BASIC are more complex and wide-ranging compared to a conventional advanced cardiac life support or cardiopulmonary resuscitation course. Knowledge of the BASIC course performance is critical in facilitating program improvement such that the quality of clinical decisions in diagnosis and treatment is enhanced following course attendance.
BASIC is still evolving as a program. The clinical scenarios of the present pre-and post-course examinations were written by experienced tertiary educators with long experience of intensive care trainees from many disciplines and levels. BASIC courses continue to be assessed for the optimal teaching and assessment tools suitable for a short course and the inexperienced trainee or practitioner. A difficult question is where to set the passing grade or indeed whether such courses can truly grade competence 10 . Choosing a passing grade is a policy decision which must withstand stakeholder scrutiny. Such scores generally are based upon either qualified expert opinion of the level of knowledge and skill necessary to be demonstrated by participants as well as the skill composition of the passing cohort based upon a particular passing grade. As such there can be no perfectly selected passing score and the setting of the standard will always be controversial 11 . For the BASIC multiple choice written examination, a large body of data is now available to review the performance of questions for their ability to assess objective knowledge as well as decision making for paper-based clinical scenarios. This is the subject of further study along with the longer term utility of the program for skills maintenance.
It is important to consider whether an assessment is to be formative with the aim to drive further learning or summative for the accomplishment of a minimal skill set. Short courses always have the problem of ensuring any degree of competence, especially where the range of skills is broad. Time is generally insufficient for the repeated practice required to acquire the appropriate skills. The final examination scores are not dissimilar to those commonly achieved in generic clinical examinations, a target passing score is relatively easy to arbitrarily set. An example may be an 80% overall passing score and 100% performance on key marker questions perhaps with a formal weighting of the remaining questions based upon a grading of the essential need for the knowledge or decision making. As such the questions are developed to ensure this occurs for the average participant. Such passing score standards must be acceptable and defensible while ensuring that the passing score reflects acceptable levels of knowledge, skill and ability. The latter is very difficult to accomplish in a short two-to three-day course especially where the precourse preparation by the trainees can be exceedingly variable and there are differing expectations of the proportion of time for student-driven as opposed to tutor-driven teaching. The importance of preparation for the course by participants is manifest by the association between completion to the pre-course assessment, and improved performance in the final examination. This allows for greater targeted study to the level of understanding required and to focus the participants on areas requiring greater attention and explanation during the course. Information on the expected time to adequately complete the course materials and perhaps advertising of a 'passing' score prior to the course may be a useful learning driver. Simulation perhaps allows the opportunity to contextualise the knowledge.
BASIC courses utilise adult learning techniques and varied teaching formats to encourage candidate participation 12 , while reinforcement of factual content with practical application in skills stations encourages effective learning 13 . The assimilation of new information is more complex, but still achievable when the participants are from diverse clinical backgrounds 9 . Despite the unanimous support for the lectures, the feedback was significantly varied between courses in those topics traditionally known to be conceptually difficult such as arterial blood gas analysis, or unexciting, like electrolyte disturbances. In these areas attention to delivery format is important to ensure a successful program.
Cohorting of occupational groups for small group teaching may be advantageous given the differences in final examination results 14 . Such cohorting allows use of preferred teaching styles of particular craft groups. For small group skill stations such cohorting is commonly practised in BASIC. However, mixing groups, particularly in team clinical practice sessions such as cardiopulmonary resuscitation and clinical simulations, allows participants to practice together with improvement of teamwork skills within a multidisciplinary intensive care unit team 15 . Such a complex curriculum and diverse participant background requires tutors to be trained in the principles of small group teaching and lecturing and have an understanding of how the overall course is integrated. Ongoing supervision and feedback of teaching performance has been shown to improve the quality of teaching 16 and BASIC employs this strategy. An opportunity for simulation training can improve proficiency to allow participants to perform or assist in the conduct of critical care interventions appropriate to their occupational craft group 17 . The incorporation of simulation-based training in the Brisbane BASIC course correlated with improved final test outcomes. However, the reason for this is not entirely clear. Perhaps the availability of high fidelity simulation resulted in the self-selection of those participants who were more highly committed to success on the course. It is also possible that the stress of simulation training which includes realistic scenarios with peer-review based assessment is a stronger motivator for exam performance. Alternatively this form of assessment may influence the instructors such that they are more focused on the necessary outcomes, as compared with more traditional instructional modalities.
CONCLUSION
The BASIC course aims to provide an approach to the management of the critically ill by enhancing core knowledge, improving team work and inspiring confidence and enthusiasm in intensive care medicine. This review of the BASIC course as taught in Australia and New Zealand documents our experience of a course found to be a positive learning experience for participants in managing critical care patients.
